Answers to Section Questions

Section 1 * The Nature of Science

Check for Understanding

Page 2

Page 3

Page 3

Pange 4

Paje 5

Page 6

Page 7

Page 12

Page 12

Scientific theorses are tested throwgh experiments
aimed to verity specific conclusions of the thearies.
Scientific discovery involves continued testing and
critical analysis for an idea before it B recognized
&% a thieary, The people from various disciplines
assist scientists in gathering and organizing
information and improving ideas.

It &5 important to develop a research plan

before fully investigating a problem because
background information can be obtained that will
assist in developing & hypothesis and devising

an experimental deshan,

The statement of a hypothesis provides the
scientist with a possible and testable explanation
1 @ guestion. The experiment that follows will
elther support or refute the hypothesis

The dependent variable in the ramp experiment is
the time it takes to travel down the ramp,
Answers wall vary, but may include graphs,

tables, diagrams, charts, equations, matrices,

and recorded observations.

Scientific research is an exacting process,
Scientific discowveries must be fully scrutinized by
the scientific community, including a review by
peers a% a means of checks and balances, before
any ressarch can be accepted as a theory,

Zeros that appear between significant digits and
all fimal zeros of a number that appear to the
right af the decimal are considered significant
diggts.

Precision s the degree of exactness of 4 measure-
ment, but accuracy is the degree of agreement of
a measurerent with an accepted value,

Caption Questions

Page 5

Figuee 1.3 Yes, assuming the balks are the same
size and friction is the same in each trial.

Quick Review
Pages 15-16

(2)

(3)

Considerations should mcude the difference in the
braking distance betwesn new and old tires undes sev
ersd surface conditions, such as rain, ice, and dry road.
Performing a large number of trials will help eliminate
error, which in furm will kead to more accurate data.
The third-party reseasch organization could determing
if the ey tire significantly reduces braking distance
by plotting & graph of how the new fires performed
versus the performance of the old tire,

(4}

(5

i6)

]

(11}

{12)

Yer. The survival rate was greater Tor crashes in which
cafety belis were worn,

Additional data that would better support this con-
clusien are the fatality and survival rates invelving
automotive accidents every year since safety belts
wiere introduced.

Lising safety belts is a lass risky behavios than not
wearing safety belts because fewer people die when
they wme safety befts

3 ) 4 {9 1 {10} 4

Answers will vary but the units should be written in
the foem: “unit of length per page.”

3

Regents Exam Practice, pages 17-20

Fart A
{1) 4 4y 2 {7} 4
i2) 2 15 4 [B) 3
{3) 3 {6) 3
Part B-1
(9 4 (10% 3 (113 3
Part B-2
(12) 4 (13) 2 (14 3
(15)
Destance a Stonge Fals vs. Tine
E
ic
=
3
v 08 16 24 32 40
Timme ()
{16} The hest-fit line must be curved, as shown in the

graph above, The refationship is quadratic
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Answers to 5




Part C Page 26 average acceleration: 2 mis®
(7 Maimedim KInetic Energy of Photoekectons average speed: 20 mis
'.".. Phatan Frequency PHIF 37 0.5 mis

- Page 29 —9.81 mis!
= Fage 29 O mid
= At Page32 ON
o Page 34 3N
3] hod Fage 36 One must overcome static friction to start an
thn B ohject moving and static friction is greater than
) = kinetic friction,
E E Page 38  The second spring will be easier to stretch,
] £ Fage 40 The momentum will increase,
= § 1o
L 5 Caption Questions
E : Page 22 Figure 2.2 102 km 11 west of north
2
et Quick Review
Page 25
i (1) 3
n 14 20 40 44 586 60 70 &0 9% mstant ped
Frequency (10" Hz) :;: :ﬁ S
&1l points must be plotted aocurately (0.3 grid space). 1) 3
(18} The best-fit line must be straight, as shown in the 5 5m
graph above, 6 1
(19} Examphes of acceptable responses: [ SERRE
These responses are based on the assumption that (7 40 =107 mis
the best-fit line passes through the coordinates in the (B) 2
equation below. (9 90 m's
AKE,
slope = —M"ﬂ Pages 30-31
24x10°M ) - 04 x 10719 {10) 1
slope = 89 x 10" Hz — 5.0 = 10 Hz (11) 3
(12) 4d. s 1200m
slope = 6.7 ¢ 103 Jeg (13 1
of (14) —6.0 mis?; 510 m
slope = 0.67 = 10~ JHz {15 3
_ o 16
Section 2 = Mechanics 1) ts) dim) | wimis) | aimis?
0.0 i ] 20
Check for Understanding
Page 21 The change in position of a hockey puck as one 10 1 s 2.
team scones 15 a vector quantity, 2.0 40, 40, 20,
Page 22 The resultant vector has a magnitude of 110 km 3.0 a0, 0. 0.
and a direction of 22° east of north, =
Page 23  vertical component; -3 e L = : "
horizontal compaonent: O 5.0 250 1.0 % 10 20.
Page M  Instantaneows speed is at a particular posnt in 6.0 e 120 20
time and the average speed is the speed aver &
period of time.

2 » Physics: The Physical Setting



%) t{s) d (m} {37) Angle = (™,
0.0 0.0 Fre=10.N +10.N = 20.N
Angle = 90°
N - F 2= (10.M2 + {10.H)? n
2.0 1.0 % 108 F - AT — N .E:'
- I &nghe = 1807 E
2 20 F . =10L.N-10.N=0N E
= = Angle = 0% &
Frgt = 10.N + 40.N = 110.N ;:‘
Angle = 90%; S
E Foolt = (70 NI + (40, N)* :
B ‘G500 N 5
B Fo = WESDON = B1 N :
£ Angle = 180°: E
[=

Frp = TO.N — 40N = 30N
(IB) 981 N; 392 N; 041 kg 1.02 kg
(39) & Frpmas—203 N F i 45T N
b For a 30° incline: F___ .. —433 N; pr:ﬂn': 250N
¢ As the angle of the incline decreases, the normal
Tirme () force increases and the parallel force decreases.
The sloge is the same as the speed: (40) The centripetal force points towand the center
£n 0 150 of the crcle because a force in this direction
_ by dm 2 o migintains circular motion,

. -
Ax 50s5—-10s 3.0 (41) T=025 =10 revs

= 50, m's {82y 1
(18) O mis; 981 mis? down {43) centripetal acceleration: 62 m/s”: tensicn: 120 N
{19) a 20km (44) Weight depends on gravity and gravity varies depend-
& 14 km oat 45° north of east ing an how high above Earth the ohject is
20 2 {45) weight = 98.1 N; mass = 10,0 ko; weight = 16.4 N
i21) 4 (a6) B.O = 107N
(22) 2005491 m (47) an experiment comparing the acceleration of a base-
balt and bowling ball being thrown with the same
(123) 78 mds; 310m o
‘::’ L (48) 2
ik (49) 2
{26) 25 mis
27) 78 km at le of 437 east of north el 2
{Iaj : m at an angle east of 0 {51} 20N
128) {52} lgnaring air resistance, the net force on the skydiver
{23} B3 m and accaleration remain the same because of
(30} B0.m Mewton's second [aw,
(31) a 3353900 m Page 41
b Swdent disgrams should show an initial velocity (53) J=2.0 % 10% Nes

vector &t 53° fo the horizontal. The parabolic path

= I
should be like Figure 2.9, drawn with velocity vec- Av = 1.0 % 107 mis

tors tangent o the path. (54) m=10x10°kg
Page 39 Ap = 25000 kg*mis
(32) 2 {34) 2 {36) 3 =235

(33) 1 (35) 4
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(55) m = 799 kg
Ap = 2.00 x 10° kgemis

t= 2005
(56) a Ap = B0, Nes
b Ay = 200 mis

5T vp=110ms
Ap, = 40.0 kgemis
Apy = 40.0 kg*mis
(58) 1200 N
(59) 1 {60) 3
(61) Examples of acceptable responses inclede:

Momentum | Diagram Diagram
conserved? at 1, at 1,
- —
Yes i m
- .
Ma mF m
B = -
¥as m m mm
»— —a . -
Yes M m | M m
L1 —a —
Yes m m m m
e 8 —
fos Prrirs A m

62) 4

Regents Exam Practice, pages 42-48

Part A

1 2 {(5) 2 9) 3 (13) 1
2) 3 &) 3 {103 1 [14) 3
i3 1 (N2 (11

i4) 4 (8) 2 (12) 2

Part B-1

(15) 2 {17 3 (19) 4 {(21) 1
(16) 3 (18) 4 {20) 4 (22) 2
Part B-2

{23) 1

(24) Sketches should include

= Three arrows, each originating al point C and hay-
ing the carmect orientation; weight perpendicular to
the horizantal, friction pacallel to the incline, and

normal force perpendicular to the incline,

= Arrowheads in the correct direction: weight directed
down, friction directed up the incline, and normal

force directed away from the indine

* Labels: weight or £, friction or £, and normal force

o Fy
{25) £, =mg = (10.0 kgH9.B1 m/s?) = 981 N
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(26}

(27)

(28)
(29)

Examples of acceptable responses include;
The block would accelerate.

The speed of the black would not be constant,
The pead of the block would increase.

Iar
v

_ H31442.40 m)
T (4,00 mis)
3775

doubfing the speed

=400 m's

Part C

{30)
{31)

(32)
{33)
(34)
(35)

(36)

scale: 40, NGB cm = 6.1 Hiam

Students shoukd draw a wector that is about 7.4 cm
fong at an angle of 27° 1o the horizontal,

Foq= VIZONE + (30 NF = a5 N

27" north of east

a= F/m= 45 NAO.kg = 4.5 m/s?

Students should dravs a right triangle with

AB = 50cm (= 02 cm) and a 30.° (= 2°) angle at
point B. Podnts & and K should be lzbeled cormectly.

K

Scale
1hem=3. m

"'u".-".-"u"u".n"n"n"u".nl' Equ.rﬂff!f-'nri'i'ﬂfpf

Example of acceptable response:
SEmixim)




(27} Example of accepiable response:

n'=v;—lla!:'ﬂ|’ﬂ'=lﬂfl

)
|
I'= |I—
Y oa
-
[ asem)
=\ 58 ms
t=3ds
(38) 302 =2°

(39} 140m = 20 m
(40} 240 mor 140 m = 100 m
{41) Example of accepiable responses:

Ad = Al + %ai.ﬁ!}f

Ag = %.an:m]f

| 245
=N

.

{ 2240 m)
A= 581 mis
aAl=T0s
o

g = ; ar (from rest)
" ,I'Il_ﬂr
=43

=R
21240 m)
YTy TR me

f

r=1s

Section 3 * Energy

Check for Understanding

Fagedd 4

Page 50 The kinetic energy of a moving object is
propartional 1o its mass,

Fage 52 F = Wit and W = Pr, which can have units of
kilowiati-feours,

Page 55  Inan ideal mechanical system, factors such as
friction and air resistance are so small that they
can be ignored,

Page 56  The two components of mechanical energy are
kinetic energy and potential enengy.,

Page 57 nuclear nergy

Page 59 The label refers to temperature on a Fahrenheit
scale,

Page 61 Cooling the balloon causes a decrease in pressure
and volume of gas in the ballogn,

Page 63  As alr escapes from the serosol can, the decrease
in pressure creates a decreate in internal energy,
The decrease in intemal energy causas the
decrease in temperatura,

Page 63 The friction between the tire and the road
comverts mechanical energy to thermal energy,
which increases the pressure inside the tire.

Page 64 Mo; it work is done on a system, beat can flow
from a cooler object to a hotter object; this acours
in & heat engine.

Caption Questions

Page 50 Figure 3.2 No work has been done because the
force ks not i the same direction &s the maotion.

Page &1 Figure 3.10 The balloon will shrivel because the

collision rate among gas particles in the balloon
gdecreases as temperature decreates,

Quick Review

Pages 52-53
{1} The car's kinetic energy is greatar.
(2) 4 &) 3 (10 3
(3) 3 {7 2 (11 2
(4) 2 {8) 4 (12) 1
(5) 4 (9 2
{13} a 20x 10! N
b 5.9=104)
¢ 240 2 1051
d 130W
{14) 2 (15) 3 (16) 4
Pages 54-55
{(17) 1 [20) 2 (23) DAm )
{18) 3 (21) 411
(19) 3 (22 31901
Page 57
(24) 1 (26) 1
(25) 1 (27} 3
Page 61
(28] 2

(29] The energy needed to vaporize 30,0 grams of water is
greater because it takes almost seven times more
energy per gram to vaporize water than it does to
melt Ice,

[(30) 4
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(31) When ohjects are in thermal contact, energy is

transterred in particle collisions, There is a net trans-

fer of energy from hotter objects o colder objects
because hotter objects have more partictes with

higher enargies.
Page &4
(32} 2 (33) 1 (34) 2
(35) 1

{36) Yes; the second |aw of thermodynamics is nol violated
because either work must be done on the system o
thermal energy must leave the system. In aither case,
the tetal entropy of the universe increases,

(37) 3
Regents Exam Practice, pages 65-68
Part A

1) 2 (5) 2 (9 1 (13) 2
2 1 (&) 4 {10} 4 (14) 4
i3 1 (7) 4 (11) 3 {15) 4
{4) 4 (8) 1 {12) 1 {16) 1
Part B-1
(17) 4
(18) 1 (19) 3 {20} 3
(21) APE = mafh, — b}
(22) 4
Part B-2
(23) 1
[24) Example of acceptable response:
KE = 3mi
_ e
¥ = 1IIIIII m
_ Jum
~y 40kg
|'I G
\Iu' 165 -

v=40misorv=40 ,h,n'kig
{25) The speed of the mass at 6.0 & and the speed of the
mass at 10.0 5 are both 4.0 mis.
Part C
(26) W =Fd
W = (680 N)i3.5 m)
W= 24 x 109 Nem
or
W= 2400

6 * Physics: The Physical Setting

F=201s

(28) The power developed during the 11.4-second trial is less
than the power developed during the 8.5-second trial.

(29) APE = mgih
APE = (20. kah(9.81 mds?)(5.0 m)
APE = 980 ) or 9.8 x 10° kgemss?
{30) 980 |
(31)

:

Gravitational
potential energy

[ =)

Kinetic energy 980 J

Section 4 = Electricity
and Magnetism

Check for Understanding

Fege 70 Conduction requires objects to come into contact
with each other; induction requires chose proximity
but no contact

Fage 71k i the electrostatic constant and its value is
B.90 0 10% NemdC2

Fage 74  An electric field is the modified space around
a charge, Forces act an charged objects within
the field,

Fage 75  Volts are the unit of measure for the electric
potential difference.

Fage 75 (One plate is positively charged; its complementary
plate is negatively charged.

Page 76 the force exerted by the electric field between the
charged plates

Fzge T8 An ampere 5 the 51 unit for measuring the
magnitude of current. It is defined as 1 coulemb
per second,

Page T8 an energy source (battery]) and a wire




